Cad. Saúde Pública 2018; 34 (7) :e00113916 mothers because it does not require a reference table from a well-nourished population. To fulfill the requirement of this study, variable was created to define the categories underweight, normal and overweight/obese for BMI < 18.5kg/m 2 , between 18.5 to 24.99kg/m 2 , and ≥ 25kg/m 2 , respectively 17 .
Women's experience of IPV was the main exposure of interest in this study. The survey measured IPV with a shortened and modified Conflict Tactics Scale (CTS) 18 . Each married woman was asked "(Has) your (last) husband ever done any of these things to you: (i) pushed you, shaken you, or throwed something at you; (ii) slapped you; (iii) twisted your arm or pulled your hair; (iv) punched you with his fist or with something that could hurt you; (v) kicked you, dragged you, or beaten you up; (vi) tried to choke you or burnt you on purpose; (vii) threatened or attacked you with a knife, gun, or any other weapon; (viii) physically forced you to have sexual intercourse with him even when you did not want to?" A positive answer to any of these questions [(i)-(vii)] indicated physical perpetration and a positive answer to question (viii) indicated sexual IPV perpetration. Again, questions [(i)-(iv)] indicate experience of minor physical violence and questions [(v)-(vii)] indicate experience of severe physical violence.
Several socioeconomic and demographic variables were included in the analysis as potential confounding factors, which were associated with the experience of IPV in previous studies 12, 13, 19, 20 . Age at marriage was categorized as being married before 18 years vs. 18 years or older. The women's educational level was classified as: no education (0 year), primary (1-5 years), secondary or higher (6 years or more). Place of residence was categorized as rural vs. urban. The wealth variable categorized respondents into quintiles according to the household's score on the DHS wealth index, which is based on the household's amenities, assets and living conditions 21 . The sample was then divided into quintiles with 1 = poorest and 5 = wealthiest, 20% of household. Total numbers of household members were classified as (2-4, 5-6 or ≥ 7). Maternal working status was created as classifying women according to whether they were working at the time of the survey or not. Maternal height was categorized into two categories: < 145 or ≥ 145cm.
Statistical analysis
Descriptive statistics were used to describe the distribution variables of interest. Descriptive data were presented as standard deviations means for continuous variables, and frequencies and percentages for categorical variables. Chi-square tests were used to investigate associations between IPV and sociodemographic variables. Multivariate logistic regression was performed to examine the relationship between undernutrition and overnutrition/obesity and maternal experience of IPV. The multicollinearity of the variables was verified by examining the variance inflation factors; in all cases, the values were lower than 2.0, indicating that multicollinearity was low. In all the analyses, the level of significance was p-value < 0.05. All statistical analyses were conducted using IBM SPSS 20.0 for Windows (IBM Corp., Armonk, USA) to accommodate the complex sampling design of BDHS.
Ethical considerations
The 2007 BDHS follows a standard protocol and was given complete approval by the ORC Macro Institutional Review Board. The protocol of the survey was also reviewed and approved by the National Ethics Committee of the Bangladesh Ministry of Health and Family Welfare. Informed consent was obtained from each respondent for this survey. This study was exempt from full review as it was based on secondary use of anonymous data set with no identifiable information on the survey participants.
Results
The mean age of the respondents was 20 ± 2.54 (mean ± SD), 83.7% were married before reaching their 18th birthday, 89.9% had less than two children, 64.6% were from the rural background, 15.2% had no education, and 76.1% were not working ( 6.2% were overweight/obese (BMI ≥ 25). Approximately one-third (34.3%) of the young adult women reported they had experienced physical and/or sexual violence from their husbands in the 12 months preceding the survey: 29% reported physical violence only in the absence of sexual violence, 14.4% reported sexual violence only in the absence of physical violence ( Table 1) . The bivariate analyses revealed several significant differences in the experience of IPV across various sociodemographic groups ( Table 2 ). Age at marriage was significantly associated with all forms of IPV. Higher percentages of women who were married before 18 years of age experienced significantly more physical IPV, physical and/or sexual IPV, minor physical IPV, and severe physical IPV. Women whose height fell below the cutoff of 145cm were also more likely to report physical IPV, sexual IPV, physical and/or sexual IPV and severe physical IPV. Physical IPV, physical and/or sexual IPV, minor physical IPV and severe physical IPV were significantly associated with the BMI of women. A higher percentage of underweight women reported experiencing IPV than the normal and overweight/obese category ( Table 2) .
Results from multivariate analyses indicated that undernutrition or overnutrition/obesity was associated with all the forms of IPV (Table 3 ). Underweight (BMI < 18.50) women were 1.39 times, 1.48 times, 1.31 times, and 2.11 times more likely to report the experience of physical IPV, physical and/or sexual IPV, minor physical IPV, and severe physical IPV, respectively, than normal weight range women (BMI 18.5-24.99). However, overweight/obese (BMI ≥ 25.00) women were significantly more likely to report physical IPV (OR = 1.45; 95%CI: 1.12-2.88), sexual IPV (OR = 1.29; 95%CI: 1.02-3.24), physical and sexual IPV (OR = 1.51; 95%CI: 1.09-2.88), minor physical IPV (OR = 1.24; 95%CI: 1.01-2.26), and severe physical IPV (OR = 2.39; 95%CI: 1.35-7.19) than normal weight range women. Moreover, results also indicated that women who married at 18 years old or later, were member of the highest wealth quintile, and had secondary or higher education were significantly less likely to experience violence from husbands. Urban residents reported to experience more physical IPV (OR = 1.53; 95%CI: 1.09-2.13), physical and/or sexual IPV (OR = 1.38; 95%CI: 1.08-1.98), minor physical IPV (OR = 1.81; 95%CI: 1.31-2.50), and severe physical IPV (OR = 1.89; 95%CI: 1.24-2.88) than rural residents (Table 3 ).
Discussion
This article presents the association between being both under-and overweight and experience of IPV among young adult Bangladeshi women aged 15-24 years. Our study findings indicate that one-third of young adult women are suffering from chronic undernutrition and 6.2% of women are overweight or obese. Young Bangladeshi women are more likely to be underweight than older women but less likely to be overweight/obese 4, 6, 16 . These findings suggest that both underweight and overweight/ obese women coexist and accounted for two-fifths among young adult Bangladeshi women. The fact that this population is often at the bottom of the food chain, with little or no decision-making power Cad. Saúde Pública 2018; 34 (7):e00113916 about food distribution in the household, could lead to food security issues and may contribute to their poor nutritional status. Moreover, women aged 15-24 years need adequate nutrients to support fast physical, mental and emotional growth. The unawareness of their own health and nutritional status could be another reason associated with their poor nutritional status. A study from South-Asia showed that the prevalence of overweight-obesity among women of reproductive age has risen between 1996 and 2006 and overweight-obesity was positively related to age 22 . This study also found that 29% and 14.5% of young Cad. Saúde Pública 2018; 34 (7):e00113916 adult women experienced physical and sexual violence, respectively. These findings are similar to the earlier findings of experiencing IPV among women between 15-49 years in Bangladesh 16 , including young adults 15 . Comparing with the earlier study 15 , the likelihood of experiencing IPV decreases with age, which suggests that as women grow older, their roles as mothers become more prominent than their roles as wives, and they achieve a certain status at the household and community levels 23 .
The results from nationally representative data set provide evidence for a relation between malnutrition and IPV experience among young adult Bangladeshi women. Underweight woman experienced more physical and physical and/or sexual IPV than a normal weight range woman. In this South-Asian region, the withholding of food is a documented form of abuse that is likely correlated with the perpetration of physical violence 24 . This withholding of food through psychological or emotional abuse resulted in insufficient intake of diet among these populations and could mediate the relation between physical IPV and nutrient deficiencies that may cause undernutrition. Furthermore, IPV is strongly associated with a woman's inability to make decisions for herself and her family, including the choice of types and quantities of food that a woman prepares as she cares for herself and her children 25 . This might also explain how IPV reflects the nutritional status among these women.
Another explanation underpinning the association between IPV and undernutrition is that the relation between IPV and nutritional deficiencies may also involve a mediating effect of psychological stress. A study in South-Asia documented that women who experience IPV tend to have higher levels of psychological stress 26 , which could also be related to underweight status. Psychological stress increases oxidative stress 8 , a term used to describe a number of chemical reactions that produce free radicals and other organic molecules capable of damaging living tissue, risk factors for undernutrition. However, chronic stress also increases metabolic rate and energy expenditure 9, 27 , a process that could cause weight loss in a person with a fixed and limited caloric intake. That psychological stress may be associated with undernutrition in a low-income country is consistent with the result of a longitudinal study from the United Kingdom, which found that, under stressful conditions, lean subjects tend to lose weight 28 .
Our findings also indicated that overweight/obese women experienced significantly more IPV (all the forms of IPV) than normal range women. Experience of sexual IPV is significantly associated with overweight/obese women, which corroborates the findings of the study of Egypt 14 . Thus, Bangladeshi young adult women who experience sexual IPV may experience adverse psychological after-effects, which leads to excess energy intake or a more sedentary lifestyle, and ultimately to a higher chance of being obese. Most research in food-rich environments in industrialized nations has documented a link between chronic stress and obesity mediated by metabolic changes 29 or behavioral adjustments 30 that promote abdominal adipose tissue deposition. Findings from a longitudinal study in the United Kingdom indicated that, under stressful conditions, overweight subjects tend to gain weight 28 . Thus, young adult Bangladeshi women, who are on the verge of the normal nutritional range (BMI ≥ 23.0 and < 25.0), may gain weight due to stressful conditions in the family after experiencing sexual IPV and enter the overweight nutritional status.
Although our findings indicate important insights into the nutritional status and its association with IPV in Bangladesh, the results should be interpreted in the light of several limitations. First, the findings rely on self-reported data and retrospective accounts, which are vulnerable to recall bias and desirability bias. The second limitation is that a single item of sexual IPV precludes a more thorough documentation of marital sexual abuse; use of multiple behaviorally specific questions about the type or types of sexual abuse inflicted could have elicited a greater number of reports of sexual IPV 31 . Third, the BDHS is a cross-sectional observational survey, which prevents us from inferring that domestic violence causes malnutrition among these women. Indeed, the causal pathway may be reversed, with violence being a husband's reaction against his malnourished wife. Longitudinal designs that can address causality or cross-sectional path or mediational models using exposure to IPV and outcome variables will be more relevant than mere correlational designs. Fourth, as there is a strong psychological element used in this study, it will be more informative to shine some light on these women's feelings. However, BDHS survey did not evaluate the participating subjects for mood symptoms or negative moods, such as depression or stress. Finally, the sample of this study is limited to young adult Bangladeshi women and should not be generalized to women of other age groups and other countries, though the association found in this study is consistent with those of the few studies of this type.
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Despite these potential limitations, our findings reveal a significant relationship between IPV and malnutrition among young adult Bangladeshi women. The findings strongly suggest that malnutrition in such settings may partly have its roots in the subordination of women. Future longitudinal studies are needed to investigate the influence of potential mechanisms mediating the relationship between IPV and undernutrition and overnutrition among these populations.
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J. Ferdos originated the study design, data analysis, and writing. Md. M. Rahman contributed to study design, statistical analysis, data interpretation, and provided critical revisions of the article. 25) . As mulheres com baixo peso sofriam mais VPI física (OR = 1,39; IC95%: 1,09-2,71) e VPI física e/ou sexual (OR = 1,48; IC95%: 1,12-2,75) quando comparadas às mulheres eutróficas. Os resultados também indicam uma associação positiva entre sobrepeso/obesidade e todas as formas de VPI. Os achados indicam que a exposição à VPI tem um papel significativo na experiência das adultas jovens de baixo peso e com sobrepeso/obesidade e confirmam que são necessários programas e políticas nutricionais e de saúde para as mulheres jovens de Bangladesh.
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Resumen Este estudio explora la relación entre la malnutrición y violencia doméstica (IPV por sus siglas en inglés) entre 1.086 mujeres adultas jóvenes bangladesíes, con una edad entre 15-24 años, usando datos de un estudio transversal, procedentes del 2007 Bangladesh Demographic Health Survey (BDHS). Cerca de un tercio (33,4%) de las mujeres adultas jóvenes sufrieron violencia física y/o sexual IPV, 14,5% sufrieron sólo sexual IPV, y un 29% sufrieron sólo física IPV por parte de sus maridos. Cerca de un 32,6% de las mujeres adultas jóvenes se encontraban por debajo del peso ideal (IMC < 18,5) y un 6,2% tenían sobrepeso (BMI ≥ 25). Las mujeres con el peso por debajo del apropiado sufrían más violencia física IPV (OR = 1,39; IC95%: 1,09-2,71) y física y/o sexual IPV (OR = 1,48; IC95%: 1,12-2,75), en comparación con el rango normal de mujeres. Los resultados también indican una asociación positiva entre sufrir sobrepeso/obesidad y todas las formas de IPV. Los hallazgos del estudio indican que sufrir IPV tiene un papel significativo en el peso por debajo del peso ideal y con sobrepeso/obesas de las mujeres adultas jóvenes y el apoyo a salud de estas mujeres más jóvenes, que necesitan tanto programas de nutrición, como políticas especialmente dirigidas a mujeres que sufren violencia doméstica.
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